A new series of propargylaminoalkyl derivatives with N-methylpiperazine and morpholine fragments was obtained by modification of the carboxyl group of [3,2b]-indolotriterpenic acids (N-propargylation, Cu(I) catalyzed Mannich reaction). Cytotoxicity assays demonstrated that oleanane-type conjugate with N-methylpiperazine exhibited high antitumor activity against leukemia cell line SR and non-small cell lung cancer cell line NCI-H460.
Pentacyclic triterpenoids are natural compounds that may be found in many plants and organisms. They possess broad-spectrum pharmacological activities [1] . However, in many cases the effective concentrations of most of the natural triterpenoids are not low enough for their therapeutic use and their water solubility is poor causing insufficient bioavailability. As a result, it is necessary to focus on preparing triterpenoid derivatives with higher activity, improved pharmacological properties, and a more favorable therapeutic index. For example, derivatives with a heterocyclic or multiple ring condensed onto the triterpenoid skeleton are found to be potent due to their remarkable spectrum of biological activities [2] . Among them are 2,3-indoloderivatives which possess antiinflammatory [3, 4] , anti-parasitic [5] , anti-diabetic [6] [7] [8] , and anticancer [9] [10] [11] activities.
In order to investigate how structural changes effect cytotoxicity, the main chemical modifications explored so far have been focused primarily on the C28-carboxylic acid and the C12 positions (ring C, oleananes) of the indole triterpenoid scaffolds. Thus, the glycinamide of 5´-chloro-indolobetulinic acid was found to have high cytotoxicity in vitro against cancer cells MIAPaCa, PA-1 and SW620 with IC 50 values of 2.44-2.70 μg/mL [12] . Potential cytotoxic activity comparable to doxorubicin was noted in the N-(dimethylamino)-propargylamide of 5'-methyl-indolo-ursolic acid against human hepatocellular carcinoma SMMC-7721 and HepG2 with IC 50 of 1.08±0.22 and 1.26±0.17 μM, respectively [13] . At the same time, 2,3-indoloderivatives of 12-oxo-and 11-oxo-12-еn-oleanolic acid showed only moderate cytotoxicity [14] .
One of the priority topics in the chemistry of triterpenoids is the synthesis of various alkynyl derivatives with subsequent modification by click-chemistry to produce biologically active compounds bearing a 1,2,3-triazolyl fragment [15] . However, modification of triterpenoid derivatives with a terminal alkyne fragment using the Mannich reaction to produce compounds with antitumor activity remains almost unstudied [16] .
In this paper, indole-fused triterpenic Mannich bases have been synthesized and biologically evaluated for their anticancer activity for the first time. Since the positive influence of N-alkyl-and N-acylpiperazine fragments on the biological/cytotoxic activity of triterpenes is well known [17] [18] [19] , N-propargylated indolotriterpene acids 4-6 were conjugated to N-methylpiperazine and morpholine using the Mannich reaction (secondary amine, paraformaldehyde, NaOAc, CuI) to obtain the propargylaminoalkyl derivatives 7-12 in 69-75% yield after purification. The antitumor activity (cytotoxicity) of compounds 1-12 was investigated in vitro in 60 cell-lines of nine different human tumors using the method described by the American National Cancer Institute (NCI) [20, 21] . According to the criterion adopted by the NCI, compounds are considered active if they inhibit cell growth to 32% of the control or if they cause cell-death. Among indolotriterpenic acids, oleanane-type 2 was cytotoxic against 19 cell lines with the highest activity against colon cancer cell lines (6 of 7 used cell lines were sensitive, with the death of 15.45% of COLO 205 cells and growth inhibition of HCT-116 cells by 8.25%), while lupane-type compound 1 was active against 8 cell lines. Ursane-type compound 3 was not active (Table  1) . N-Propargylation of C28 of indole acids 1-3 was not positive. Compounds 7-9 with the N-methylpiperazine core were active against leukemia, colon cancer, non-small cell lung cancer and melanoma cells with the percentage of growth between -25.3% and 29.8%. Compounds 8 was the most selective against leukemia cell line SR (-2.2%) and non-small cell lung cancer cell line NCI-H460 (-25.3%). The morpholine-containing derivatives 10-12 were not active.
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N-Propargylaminoalkylation of the lupane-and oleanane-type 2,3-indolotriterpenic acids makes them more selective against the following cells lines: leukemia, colon cancer, non-small cell lung cancer and melanoma. Also, this modification improves the activity of indoloursolic acid.
Thus, a series of new hybrids containing indole, alkynyl, amide and secondary amine (N-methylpiperazine or morpholine) fragments were synthesized using triterpenoid scaffolds and their anticancer activity against leukemia (K-562, SR), colon cancer (HCT-116), non-small cell lung cancer (NCI-H460) cell lines determined.
Experimental

General:
1 H and 13 C NMR spectra were recorded on a Bruker AM-300 spectrometer (300 MHz, δ, ppm, J, Hz) in CDCl 3 using tetramethylsilane as internal standard. Melting points were measured on a microtable Boetius. Optical rotations were measured on a Perkin-Elmer 241MC polarimeter (Germany) in a 1dm tube. TLC analyses were performed on Sorbfil plates (Sorbpolimer, Russian Federation) using chloroform -ethyl acetate, 40:1. The spots were detected by a 10% solution of sulfuric acid with subsequent heating at 100 -120ºC for 2 -3 min. Compounds were prepared as previously reported:
. Compounds 4-6 were synthesized from the corresponding acids 1-3 by the reaction with propargylamine according to the method described in [22] . General method for synthesis of compounds 7-12. To a solution of compound 4, 5 or 6 (0.34 g; 0.6 mmol) in 12 mL of dry dioxane was added paraformaldehyde (0.18g; 6 mmol), 0.72 mmol of corresponding amine (N-methylpiperazine (80µL) or morpholine (80µL)), NaOAc (0.25g; 3 mmol) and CuI (6mg; 0.03 mmol). The reaction mixture was stirred under argon for 10 h at 60ºС. After the reaction was complete by TLC, the mixture was diluted with water, extracted with CHCl 3 (3×20 mL), the combined organic layer was washed with water, dried over CaCl 2 and evaporated under reduced pressure. The residue was purified by SiO 2 column chromatography (eluent CHCl 3 -MeOH 100:0→90:10). -N-(4-(4-methylpiperazin-1-yl)but-2-yn-1-yl) 
